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A common predator of spiders at Legon, Ghana, i5 the wasp Pison xanthapus, 96% of whose
prey were salticids, The data from cells built by 31 waspy containing over 800 spiders are
used to examine whether mimicry of ants gives prolection against Pison. Comparison of
salticids in wasp cells with those found on nearby vegetation shows that fewer ant mintics
(Myrmarachne spp.) are Laken than one would expect if wasps were capturing salticids in
proportion to their occurrence, but also that some individual wasps specialize in capturipg,
Myrmarachne. Implications for the scarching image hypothesis are discussed. [JBatesiun
mimicry, ant-mimicry, Salticidae, predation, search image, Pison, Myrmarachne.
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Antmimicry has evolved in several spider fam-
ilies, e.g. Salucidae, Clubionidae, Thomisidae,
Aphantochilidac and Theridiidae (Hingston,
1927; Mathew, 1954; Reiskind and Levi, 1967;
Reiskind, 1977; Edmunds, 1974, 1978; Wanlcss,
1978; Oliveira and Sazima, 1984, 1985; Oliveira,
1988). Some of the most precise morphological
and behavioural resemblances to ants occurin the
salticid genus Myrmarachne whichis widespread
in both the Old and New Worlds, especially in the
tropics (Wanless, 1978). At Legon, Ghana, three
species of Myrmmarachne are common. cach one
closcly resembling one species of ant when it is
full grown but a different ant species when it is
immature (Edmunds, 1978). This mimicry could
have two advantages for the spider:

k. It could deceive the ants and so cnable the
spider to creep up and prey on them. This is
aggressive mimicry as may possibly occur in the
thomisid Amyciaea forticeps (Mathew, 1954),
and is well documented for the aphantochilid
Aphantochilus rogersi (Oliveira and Sazima,
1984).

2. It could deceive a predator into mistaking it
for an ant which that particular predator does net
cat, This is batesivn mimicry,

Myrmarachne do not normally attack ants, so
there is no support for aggressive mimicry (Ed-
miunds, 1978; Wanlesy, 1978). Indeed whenever
un ant comes near they usce their acute evesight
and quick reactions to aveid contact. This sug-
gests a danger of being killed if caught by the ants
(Edmunds, 1978; Wanless, 1978), Direct
evidence supporting batcsian minuicry is sparse.
Edmunds (1974, 1978) arpucd that because few
inscctivorous birds prey on ants, the ant mimics

associated with them would also cscape preda-
tion. He further attempted 1w show that ant-
mimicking spiders arc less often taken by the
wasp Pison xanthopus than are other salticids, but
there were rather little data available at that time.
More recently, the American ant mimic
Synageles occidentalis was found being preyed
on much less than are non-mimicking salticids by
the philodromid Tibellus vblongus, and the large
salticid Phidippax cluras ignored or avoided
Synageles and ants in cxactly the same way, while
continuing to attack non-mimicking salticids
(Cutter, 1991)

More data on the prey of Pison xanthopus ate
given here to test the theory that ant mimicry
gives protection against spider-hunting wasps.

MATERIAL

Mud cells of Pison xanthopus were collected
from window frames at the University of Ghana,
Legon, Ghana between 1969 and 1973, In-
dividual waspx build from | -6 cells inarow. Each
cellis stocked with 5- 10 paralysed salticid spiders
and an egg is laid on one of these. The spiders
were preserved in aleohol and identificd, usually
to genus or species. They were also classed as
cither good ant mimics (Myrmarachne), poor ant
mimics (Cosmephasis sp.) or non-mimics {other
genera). Most of the spiders are now in the col-
lection of the Natwral History Museum, Londoxn.
ldentification of the spiders was confirmed by
F.R Wanless, and the wasp was determoed by
the lute Professor Q.W. Richards,
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TABLE 1. Salticid spiders in flve habitats at Legon,
May-July 1973.

RATIONALE

If ant mimicry deccives wasps so that they do
not capture ant-mimicking spiders as often as
non-mimics, then the proportion of ant minics to
non-mimies should be lower m waspcells than in
the natural environment. If wasps are not
deceived then the proportion of ant mimics
should be the same. The test of this hypothesis is
to compare the incidence of ant mimics in wasp
cells with those found in the field.

WHERE DOES PISON HUNT?

First, the wasp’s hunting range must be estab-
lished so that a random sample of salticids can be
collected from the same place. Pison is small.
difficult to follow in flight, and was observed
hunting on only a few pccasicns. Each tiime it was
running and making short flights over leaves of
shrubs. It was never observed on the ground orin
grass, but as [ spent more time examining shrubs
than any other habitat, this is not conclusive. 1
therefore eollected salucids from seversl dif-
ferent habitats at Legon. If the species of spider
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taken by wasps cotrespond with those found in
one particular habitat then the wasps are probably
hunting in that habitat.

The habitats are: leaf litter; short, regularly cut
grass; long grass and herbage; 1-3m high shrabs;
and trec trunks. The spectrum of spiders in wasp
cells is most similar to those found in shrubs and
trees (Table 1), The canopy was not sampled but
probably has a similar fauna. However, it 15 un-
likely that the wasps were hunting in short grass,
leat litter or long grass.

RESULTS

SPIDERS IN WAsP CELLS AND ON SHRUBS

Some variation in the numbers of spiders
caught by each wasp (Tablc 2) is due to the
different numbers of cells completed by the
wasps when collected. Cells with full grown lar-
vae or pupac were ignored sinec the spiders in
them were redueed 10 carapaee euticles, but eells
with eggs or young larvae eontained spiders that
were intact and so are included. The spiders
caught by each wasp eamic from 2-9 cells.e.g. on
3 Feb 1973, the first ccll contained a pupa, the
second a full grown larva, and the third had nine
spiders but no egg. The wasp presumably was
killed before fuolly provisioning this cell.

Ot 872 spiders found, 8§37 were salticids (Table
2): 160 were ‘good’ ant mimics (i.e. Myr
marachne spp.), judged by the human eye, and a
further 15 can be classed as poor (behavioural)
ant mimies (i.e. Cosmophasis spp.). In 1973,
every shrub in Zoology (twice) and in Botany
{once) was scarched (see Edmunds, 1978). All
salticids found were scored as either a good
mimic, a poor mimic or a2 non-mimic. The dif-
ferences between types are highly significant
(x =48.04,p<0.001;Fig. I). Pisonclearly take
signifieantly fewer good ant mimies than they do
poor minlies or non-mimies compared with their
incidences in the environment.

However, wasps searching by running quiekly
over vegetation are unlikely to find spiders rest-
ing in their retreats beneath or between leaves. So
perhaps the comparison should be made between
the numbers of spiders in wasp cells und the
numbers foraging on lcaves (excluding those in
retreats). These figures are also given in the upper
part of Fig. 1 (the black bars only): 61.9% of
spiders on shrubs were good mimies compared
with 19.1% in wasp cells. This too is highly
significant, again indieating that wasps take many
fewer good mimics than poor or non-mimics
(X" = 64.15, p<0.001). The proportion of poor



WASP PREDATION ON ANT-MIMICKING SALTICIDS
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FIG. 1. Comparison of good, poor and non-ant mimick-
ing salticids on shrubs and in cells of Pison xan-
thopus.

mimics taken by wasps is not significantly dif-
ferent from that of the non-mimics, so in the
analysis that follows the poor (bchavioural)
mimic Cosmophasis is treated as a non-mimic.

SPATIAL OR SEASONAL V ARIATION

These comparisons arc of spiders on shrubs in
Fcbruary and May 1973 withspidersin wasp cells
collected over 3.5 years. The rclative numbers of
Myrmarachne and of other salticids vary
threughout the year and over different parts of the
University campus, and this may account for the
differences in proportions of spider prey taken by
wasps. Evidence against this possibility is (1) that
thcre was no significant difference in the rclative
numbers of Myrmarachne and of other salticids

collected on shrubs in February and in May 1973
(Edmunds, 1978); (2) that the three wasp cells
(taken 22 Jan- 3 Feb 1973 ) from close to where
the shrubs were surveyed had between them eight
Myrmarachne and 54 other salticids compared
with 24 Myrnarachne and 26 other salticids on
the shrubs on Feb 2; this difference is highly
significant (x"1 =15.0, p<0.001); and (3) that the
data (Table 2 ) show no clear cvidence of spiders
occurring at particular sites or in certain seasons,
So, while there may be some variation in spider
species at different times and places at Legon,
such varation is unlikely to account for the very
diffcrent nuinbers of salticids taken by wasps
assuming that they take differcnt species in
proportion to their frequency in the population.

No Wases Near DANGEROUS ANTS

Most Myrmarachne taken by Pison were black
and identificd as M. legon and M. elongata {Wan-
less, 1978) but somc immature specimens could
not be identified. Only one specimen of the very
common M. foenisex, in 2 total of 160 Myr-
marachne, was taken. It was a juvenile whose
body was ted-brown and black (Edmunds, 1978,
Fig. 1), quitc unlike Oecophylia, but very simitar
to the smallcr ant Crematogaster castanea which
only lives close to Oecophylla (Edmunds, 1978).
M. foenisexclosely associates with the aggressive
red weaver ant Oecophylla longinoda, of similar
colour. Adult M. foenisex are probably too large
for Pison 10 attack, but since 1t captures many
young black Myrmarachne one might expectitto
takc young M. foemsex as well. Young M. legon
are quite similar to young M. foenisex, but they
do not associate with Oecophylla nor with C.
castanea. Many young M. legon but very few M.
Joenisex were taken by Peson. Hence, Pison
probably avoids hunting on plants overrun by
Oecophylla,

If Pison does not hunt on plants with Qecophyl-
la, then salticids found with these ants nced to be
omitted from the comparison of ant mimics and
non-mimics on shrubs and in wasp cells (Table
3). Of salticids on shrubs, 49% arc good ant
mimics compared with 19% in wasp cells. This
difference is highly significant, and remains soif
spiders in rctreats are excluded (p <0.001).

Wasps clearly take fewer Myrmarachne than
one would predictif they caught them in propor-
tion to their occurrence in the cnvironment. This
isthercfore good evidence for the defensive value
of ant mimicry against predation by Pison.
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Miics Nog-ant mimicking spiders wasps who bcty\*ccn them
Due  |Place |My |Co [Ps [Rh [Te |Mec [Vi |So |Th [Sa Mo [Fi_Jos |of |An | took only eight Myr-
28.9.60 |00l 26 6 | marachne out of 73 spiders
29.9.69 |Zaol. |2 g | 11 | (11%), while it failed o
13171 8o, (& » 1 1 | protect them from the
1271 Bt |31 T le > |2 1 | fourth wasp which took 34
12371 |Hal__ |8 m L E 53 | Myrmarachne out of 46
‘ S ; | Prey (74%). Overall, 25 in-
—_ 2 dividual wasps took only
l19'4'71 Nf;:lhs 32 ! ! 3“ 38 Myrmarachne out of
15272 IISSER [15 |11 |2 % | 603 spiders (5.5%), in-
13.2.72 |Zeol. 2 : 3 % _| dicating that they had been
15,272 |Zool, |10 |2 |4 2 : 18 deecived by the miminy.
18.3.72_|Zool. 33 13 | The other seven wasps
27.3.72 [Zoul. 21 % | took 122 Myrmarachne
14.4.72 |ISSER 6 ! 3 _| out of 179 spiders (68.2%)
16.5.72 |Zool. o 21| indicating that they had
122.5.72_|Zoal. % |1 1 1 31 | overcome the defence of
22572 |ISSER 23 { 1 25 | mimicry to the extent that
5772 {ISSER 23 2 30 | they preyed almost ex-
6.7.72 _|ISSER |25 25 | clusively on ant mimics (a
L1172 I\ s 36 1 2 [1 45 _| wasp on 6 July 1972 took
80072 |Zool. |15 16 —-ﬂ} i w2 | 25 M_vrr-narachne. aqd no
130172 [Zool,_ |8 li7_ |19 ‘ 1 a5 3?}116&5‘);?3“@:232 1?11;6
— :
:;:‘73: :J:i‘:l ot l’z& 2 .’_.3 maruchne taken were
22173 |Bot__ 6 25 | 8 2 " ay | mever less than 45%).
AL Ime 1 i 5 0 For the poor ant mimic.
3277 lser T T s . 3 ) Cosmophasis,  the 15
13213 |Agric 1 mn y - spiders taken by wasps
—= ok — (Table2) represent 1.7% of
21.2.73 HIll )3 o 1L} all salticids taken, or 2.1%
28374 |hin_ D} 19 1 U 36| excluding Myrmarachne.
22.5.73 USSER 12 2 ! 28| This is less than their rela-
28573 |Agne. 19 | 19 | tive frequency on shrubs
vl _[160 15 [s38 (st [19 Jis i e |5 3 Jo fs |3 {35 {s72] (2.4% of all spiders or
5.1% excluding AMyr-
TABLE 2. Spiders in cells of Pison santhopus at Legon, Ghana, 1969-1973. Key marachney, but the dif-

to Places a1 University of Ghuna, Legon: Faculty of Agriculture, Agric.; Depart.
of Botany, Bot.; Institute of Statistical, Social and Economic Research, ISSER;
36 Legon Hill, Hill; Depant, of Mathematics, Maths; Depart, of Zoology, Zool.

- 17 Thomisidae, 6 Theridiidm;. 5 Clubionidag, 2 Oxyopidac, 1 Arancidae. |
Sclenopidae, | Philodromidae. * - Oxyopidae, - - Gaaphosidae. Taxon head is
abbreviated in order: My, Mymnarachne sp.; Co, Cosmophasis sp.; Ps.
Pseudicius sp.; Rh, Rhene sp.; Te, Telamonia sp.. Me, Menemerus sp.; Vi,
Vicirie sp.; So, Sonoita lightfooti: Th, Thyene sp.; Sa, Saitis sp.. Mo, Mogrus
sp.; Fi, Fissident sp.: Os, aother Salticidac; OF, other spider families.

Do Inoivinual. Wases Hunt SeeciFic PRey?

Al wasps do not take a similar spectrum of
spiders., but each individual preys on onc or two
species of spider (Table 2). Thus the first wasp in
the table preyed on Rhene sp., the second and
third on Pseudicius sp. and the fourth on black
species of Myrmarachne. Ant mimicry was oh-
viously of defensive value against the first three

ferences are not sig-
nificant. However, one
wasp (on 5.2.72) caught 11
Cosmophasis while all
other wasps very rarcly
took them. Therefore, cven
poor mimicry of ants ap-
pears to give somne protec-
tion against most wasps,
but occasionally a wasp will specialize on this
species, just as other wasps do with Myr-
marachne.

HUNTING BY THE SEARCHING IMAGE METHOD

The term searching image was used to describe
the way in which tits (Paridac) collect caterpitlars
for their young: each bird tends to bring insects









